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Introduction
Why young low-mass populations in the solar vicinity?

Why young populations?

Recent Star Formation Connection with Isochronal ages Connection with
History/Scenario planet formation and masses the Gould Belt

Q Local star formation in the Galaxy
QO Many stages of stellar/planetary formation
Q Triggered and sequential star formation

Why star formation in the
solar vicinity (<500 pc)?

~

O Numerous

Q Less problems in model atmospheres

a More suitable lines for abundances

O Low rotation

\EI Good candidates for exo-planet research )

Why star formation
of low-mass stars?
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Introduction

Standard low-mass star formation scenario
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Preibisch & Mamajek (2008)

Introduction

Overview of nearby star forming regions Why young low-mass populations in the solar vicinity?
The Gould Belt in the Orion vicinity Standard low-mass star formation scenario
Gould Belt surveys Triggered and sequential star formation

Future perspectives

Schematic view
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Overview of nearby star forming regions Where are located?
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Lombardi, Lada, Alves (2008, 2010)
Lombardi, Alves, Lada (2011)

2 MASS extinction maps:
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Overview of nearby star forming regions
SFRs, OB stars & Gould Belt origin, nature, position

Summary Historical Overview
The GB Geometry

ﬁSir John Herschel (1847): distribution of bright stars asymmetric \

Q In 1874 Benjamin Gould: Belt orientation with respect to the Galactic Plane

Q Lindblad (1967): Belt rotation (containing interstellar clouds) and expanding Hl ring

Q Taylor et al. (1987): H, complexes (e.g., Orion and Ophiuchus) and dark clouds are related to
the Belt and participate to the expansion

O Comerdn et al. (1994): 40-50% of the young massive stars within 450 pc belong to the Belt;
Torres et al. (2000): new Hipparcos data bring this fraction to 60-66% for high-mass stars
within 600 pc and age of 30-60 Myr; 3D reddening maps (Gontcharov 2010) and CO maps
(Dame et al. 2001): most of the molecular clouds within 1 kpc follow the GB pattern

O Guillout et al. (1998a): Young (30-80 Myr) lithium-rich low-mass stars with active coronae
are X-ray sources tracing the ‘Gould Disk’

Q Lindblad et al. (1997): the rotation may explain the persistence of a flat disk

O Comerdn (1999): the rotation axis is not perpendicular to the Galactic plane
Qerrot & Grenier (2003): new estimates of geometrical structure and velocity fields /




Overview of nearby star forming regions

SFRs, OB stars & Gould Belt origin, nature, position

Young associations projected
onto the Galactic Plane
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Overview of nearby star forming regions
SFRs, OB stars & Gould Belt origin, nature, position

O-B stars as looking down
upon the Galactic Disk 400 b

~200
Preibisch & Mamajek (2008):
QO Dots: <BO

Q Circles: B1-B2
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Overview of nearby star forming regions

SFRs, OB stars & Gould Belt origin, nature, position

The “Gould Disk”
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Overview of nearby star forming regions
SFRs, OB stars & Gould Belt origin, nature, position

Present/past position of the GB
projected on the Galactic Plane

Perrot & Grenier (2003): -400 " OriOB1b ' ' ' . '
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Overview of nearby star forming regions
SFRs, OB stars & Gould Belt origin, nature, position

Summary Historical Overview
The GB Origin

O Expansion from the Cassiopeia-Taurus center (Blaauw 1991) \
O Oblique impact of a high-velocity HI cloud on the Galactic disk
(Comerén & Torra 1992)

O Feedback effects of supernova explosions on the interstellar medium
(Poppel 1997)

O 2D expansion, within the Galactic plane, of an initially circular shock
wave (Olano 1982) or of a superbubble (Moreno et al. 1999)

0 3D expansion of a superbubble in a uniform or non uniform medium
(Olano 2001; Perrot et al. 2003)

O High-speed, off-center collisions between giant molecular clouds and
dark matter clumps orbiting the Galaxy (Bekki 2009)




Overview of nearby star forming regions

SFRs, OB stars & Gould Belt origin, nature, position

Summary Historical Overview

The GB Origin
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Introduction

Overview of nearby star forming regions Where are located?
The Gould Belt in the Orion vicinity SFRs, OB stars & Gould Belt origin, nature, position
Gould Belt surveys Presence of young low-mass stars in the GB

Future perspectives

3D present position of the GB
and its velocity fields
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Overview of nearby star forming regions

Presence of young low-mass stars in the GB

InfraRed

IRAS@12,60,100 um image
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Overview of nearby star forming regions

Presence of young low-mass stars in the GB

Taurds

Credit: Mellinger
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Overview of nearby star forming regions

Presence of young low-mass stars in the GB

ROSAT@0.25,0.75,1.5 keV
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Introduction

Overview of nearby star forming regions Where are located?
The Gould Belt in the Orion vicinity SFRs, OB stars & Gould Belt origin, nature, position
Gould Belt surveys Presence of young low-mass stars in the GB

Future perspectives

—

[ Cross correlating the RASS & Tycho catalogues...
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Introduction

Overview of nearby star forming regions
The Gould Belt in the Orion vicinity
Gould Belt surveys

Future perspectives

The on-cloud population
The off-cloud population

The Gould Belt in

the Orion vicinity

é ) é )
-cloud The off-cloud

populatio _ Ppopulation
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Photograph in visible light by Wei-Hao Wang, University of Hawaii

The Gould Belt in the Orion vicinity

The on-cloud population
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Properties and position
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FLAMES/UVES@VLT (R=47000)
O Analysis:

Q Stellar parameters (T, logg)
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O Abundance: MOOG code
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Hauschildt, priv. comm.) model
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The Gould Belt in the Orion vicinity

The on-cloud population

Properties and position
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Reference
(Myr)| (pc)
Briceno et al.
OBla | 7-10 | 350 (2005)
Briceno et al.
OB1b | 4-6 | 400 (2007)
OBlc | 2-6 | 400 Bally (2008)
Da Rio et al.
OBi1d | 1-3 | 420 (2010)
25 ori | 7-10 | 330 Bricefio et al.
(2005)
Dolan & Mathieu
AOri | 5-10 | 400 (2002)
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The Gould Belt in the Orion vicinity The on-cloud population

Properties and position
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The Gould Belt in the Orion vicinity

Properties andl p
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The Gould Belt in the Orion vicinity

The on-cloud population

Characteristics:

Q Orion OB sub-groups
homogeneous, with the exception
of the ONC

Q The youngest sub-group has the
lowest [Fe/H]

O No evident contamination (in
iron) between adjacent regions

Reasons:

Q Different and independent
episodes of star formation (A Ori/
other sub-groups)

O Large-scale formation process on

~1 kpc = not well mixed gas
Qmegreen 1998)

\

J

Iron abundance

[Slight iron inhomogeneity in the Orion complex]
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[Si/Fe]

The Gould Belt in the Orion vicinity The on-cloud population

[ Chemical self-enrichment in Orion? ]

0.5 N

: + ++ |i% 1 [SilFe],=0.010.04 (Asplund et al. 2009)
0.0 ilf —

. Group-to-group Internal
: : : 7 dispersion errors
~0.5F i (dex) (dex)
i i [Si/H] 0.08 +0.11-0.31
0B1a 0B1b! 0B1c . o8id i [Si/Fe] 0.01 +0.13-0.36
- 1 .O I 1 " " 1 " . " 1 1 1 1 " " " 1 " ]
S5an 8 - Similar results for Ti (KB et al.
2523 %% T3823¢ 2011a) and O (Simén-Diaz 2010)

[No enrichment within the Orion sub-groups]

March 7, 2012 Trieste Astronomical Observatory Katia Biazzo



[Si/Fe]

The Gould Belt in the Orion vicinity

The on-cloud population

Chemical self-enrichment in Orion?

o5l W smenbmbo -
- + %& jlé [Si/Fe],=0.01+0.04 (Asplund et al. 2009)
- wh m s .
- Group-to-group | Internal
dispersion errors
_0.5 | (dex) (dex)
' L : [Si/H] 0.08 +0.11-0.31
0Blo 0B1b; 0B1c : oB1d [Si/Fe] 0.01 +0.13-0.36
- 1 ,O I M M M 1 M g M 1 1 " 1 1 M M
S5an 8 . Similar results for Ti (KB et al.
£5%5 %% T32232¢ 2011a) and O (Simén-Diaz 2010)

[No enrichment within the Orion sub-groups}
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[Si/Fe]

The Gould Belt in the Orion vicinity

The on-cloud population

Chemical self-enrichment in Orion?

—
o5+ ® Simén-Piaz (_2010)
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The Gould Belt in the Orion vicinity The on-cloud population

Iron abundance distribution of young populations

KB et al. (2011a)

8 | T amas s '<[Fe/IH]>=—'o.05J_r'o.04 '

/ \ i e (Cs: <[Fe/H]>=-0.01%0.03
comparlson at d < 500 pc: Ass: <[Fe/H]>=-0.05£0.04
QO Star-Forming Regions

Q Open Clusters younger than 150 Myr
0 Moving groups (MG)

Characteristics:
Q Low dispersion
a None of the OCs is metal-poor as

QRS/MGS /

-0.4 -0.2 0.0 0.2 0.4
[Fe/H]

[ Different star-formation process/history in the solar vicinity]
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The Gould Belt in the Orion vicinity

The on-cloud population

Young groups in the Galactic disk
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The Gould Belt in the Orion vicinity The on-cloud population

Planet scenario

A e

o\

Main evidence: Caveats:

Probability of hosting giant O Giants hosting planets do not

planets increases with the stellar appear more metal-rich than giants

[Fe/H] (Santos et al. 2004; Fischer & without planets (Pasquini et al. 2007)
\Valenﬁ 2005; Johnson et al. 2010) ) Q Correlation no longer valid for

(O.7<[Fe/H]<—O.3 (Haywood 2009) /

March 7, 2012 Trieste Astronomical Observatory Katia Biazzo



The Gould Belt in the Orion vicinity The on-cloud population

Planet scenario

A e

o\

Main evidence: Caveats:

Probability of hosting giant O Giants hosting planets do not

planets increases with the stellar appear more metal-rich than giants

[Fe/H] (Santos et al. 2004; Fischer & without planets (Pasquini et al. 2007)
\Valenﬁ 2005; Johnson et al. 2010) ) Q Correlation no longer valid for

(O.7<[Fe/H]<—O.3 (Haywood 2009) /

Do young stars with super-solar metallicity exist?

Metal-rich stars could have formed in the inner Galaxy and
then suffered radial migration (Haywood 2008)

March 7, 2012 Trieste Astronomical Observatory Katia Biazzo



The Gould Belt in the Orion vicinity The on-cloud population

Planet scenario

Jan 26th, 2012: 123 planets with Mp<0.08 M| \
Main evidence: BT ]
Probability of hosti i 1 E planets do not
planets increases W i | ptal-rich than giants
[Fe/Hl (Santos et al. 1or _ 1 |(Pasquini et al. 2007)
\Valen'ﬂ 2005; Johnsof| _ < o longer valid for
' .3 (Haywood 2009) /
5r E =1 .
: R 1 b
O__.H.L_I NP | .-.-. ] l_- L .I.il__. .__._
(Probability of findid 0% TO* 792 [;e‘}ﬂ] 02 o4 %% hin the inner disk...\

QO High metal content in the inner Galaxy can enhance the probability to form giant
planets = metallicity-dependent approach (Mordasini et al. 2009)

Q Giant planet formation could be favoured in regions where H, is higher (molecular
(ing at 3-5 kpc) = metallicity-indipendent approach (Haywood 2009) J
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Introduction

Overview of nearby star forming regions
The Gould Belt in the Orion vicinity

Gould Belt surveys
Future perspectives

The on-cloud population
The off-cloud population

The Gould Belt in

the Orion vicinity

r

The on-clouc
population

) [
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The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

X-ray sky with ROSAT All-Sky Survey (RASS)

/ Spatially complete \ 5. 1
sample

of X-ray sources

PSPC: 0.1-2.4 keV
Q Fy,~ 1013 erg cm2s7?

\D LX“mOrion — 1030 erg S_l / ;

Credit: Alcala
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The Gould Belt in the Orion vicinity

The off-cloud population

X-ray sky

RASS identification
5000 deg? —> 6482 sources




The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

Crossing the Gould Belt...
Space-density map
40 . N ,
10°x75° area. . e - DU )
. 806 RASS sourc’es ' /'X'CIUI’I{\D 0534422 =
Sterzik et al. (1995) X-ray (198 young candidates) " s, " o=

selection criteria 20
(in a 60° x 80° area)

-

O 1483 young candidates

Local enhancements

O Connection between Orion
and Taurus by a broad lane
following the disk-like
structure of the GB

Q The surface density drops -20
down to 0.1 star/deg? near

\b”=0° and at high b, J
8:00 7:00 6:00 5:00 4:00 3:00

KB, Alcald et al. (2012) Right Ascension (J2000)

O
Declination (J2000)
o




The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

Crossing the Gould Belt...

. . . 15 :I LI rrrrri rrrrri I LILLLELEL | LI I.I LIl I LI I LI LI I:
Spatial position : 5 G E
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/ Spectroscopic identification \ , Caloctie Blanel @ e e e -
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-3F e R e TR w1
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. S R e %
Q Strip+Clumps (dots): 91 stars observed e Poodi i |4
at low-resolution (B&Ch@ESO and —12;— e K Ap ??;
OAN-SPM, R=1600) and high- 3 [ s
resolution (FOCES@CAHA, R=30000; B . [ :
FEROS@ESO, R=48000) o T2F - r
O Widespread Region (triangles; Alcala et —E .
al. 2000): 112 stars observed with @ 5n e i

FOCES@CAHA, CASPEC@ESO,
CfA@Arizona (R=22000-35000)

{Analysis: SpT, Ha, T, Li, V, 4, Vsini, [FW _39

KB, Alcala et al. (2012)

:_ fo) o] _:

5 o . 5
Previous spectroscopic identifications of RASS sources: B E_ O low-res F Y % _E
0O Chamaeleon ( Alcala et al. 1995, 1997; Covino et al. 1997) - @ low-/high- res ° :
Q Orion (Alcald et al. 1996, 2000) £ COmap: Dame et al. (2001) :
d Taurus-Auriga(Wichmannetal.1996;Neuhéusereta|.1997) 570 o b b S Db Lo s s La g ol
Q Lupus (Krautter et al. 1997) 232 225 218 211 204 196 189 182 175

O Scorpius-Centaurus (Preibisch et al. 1998) Galactic Longitude
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The Gould Belt in the Orion vicinity

The off-cloud population

Crossing the Gould Belt...
Spatial position

/ Spectroscopic identification \

Some characteristics

distr.
O ‘Orion stars’ (-20°<b,<-10°): Orion distr.

O ‘GBstars’ (-30°<b,<-20°) & Clumps:
\Orion/Taurus distr. /

Previous spectroscopic identifications of RASS sources:

~

P SpT

S| O late-F/early-M stars 3
s
o Viad 2
= | QO ‘Field stars’ (b;<-30°, -10<b,<15°): wide 8
kS 3
<<

m\

V4

O Chamaeleon ( Alcala et al. 1995, 1997; Covino et al. 1997)

Q Orion (Alcald et al. 1996, 2000)

Q Taurus-Auriga (Wichmann et al. 1996; Neuhduser et al. 1997)
Q Lupus (Krautter et al. 1997)

QO Scorpius-Centaurus (Preibisch et al. 1998)

-39 & -
L fo) . E
; Field .
o ° .
L » -
a8 O low-res - 5 ]
@ low-/high-res - E
CO map: Dame et al. (2001) E
—57 :I [T I O T I | I [T T I Ll l?l T T I | T I I | I [T T T I T l:
232 225 218 211 204 196 189 182
Galactic Longitude
Katia Biazzo
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(J —H )2MASS

The Gould Belt in the Orion vicinity

The off-cloud population

Strip & Clumps

NIR color-color diagram

Strip & Clumps
Lithium detection
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log n(Li)

The Gould Belt in the Orion vicinity

Strip & Clumps
Lithium abundance

The off-cloud population

Strip (195°<1,<205°) Clumps
r ~rr————T7rrrrr7r T T T 4 -~ rr 7 T L | T T ]
L OOQA Alcala et al. (2000) ] C ]
o 'e) 1 r 7]
.. 1oo 2 o8 82 4 _ 20y S e om0y
ES=SS===s=====-%°== O 597 e F===z-_  ~~~ AR S e )
r T~ A ? ‘g D :(}\O , 7 . ~X S~ e <~ A , /o
: NS re 8 A\\\\@ o/ o NS ® ¢ e S
C N - <~ , ;] C N - - , ]
C AN AT o~ = \El"lo‘)'r/ o C Detection limit ~~_ @ S S A CASXI0T yr T
- N = < > ! B - > N RN > ~ S N ! / N
C h \A\ A O A W = N AR SO ]
e \\ S N ~ _7x108 yr/I // = e \\ S A \\7x10&ﬁ // ]
- T \ N A N ~-® ] c 2__ \\ NN N RECE =]
[ \ N \ . o L N _
o \ R N I ] o - e N AN N I ]
C BN N Sax107 yr ! 1 - F RN N Ix107 yr ! ]
- N N \\ ! . C \Lithium isochroneés . \ ! .
C . . 2x107 yr \ ] C N T v 2x107 yr ]
@ —20°<b<-10°  (Orion) *\ T TE e x-Cump 0430-08  (D’Antoha & Mazzitelli 1994) N
& —30°<p<-20° (Gould Belt) v AN _— 4 r @ L1616 clump N N 4 | b
C —10°<b,<+15° , 8 ' N (I ] - A X-Clump 0534+22 8 el Y Vo .
- —60°<b::<—30° (Field) \Jx10 yr 11 \\ | ] C \Jx10 yr i \\ 1 .
e - T .. | _
ooy ||. e ;' ] (O N T T . ||. AP R SR N .
6500 6000 5500 5000 4500 4000 3500 6500 6000 5500 5000 4500 4000 3500
Teff (K) Teff (K)

Q Orion—>=2-7 Myr
O GB —> =5-10 Myr
Q Field—> spread

A X-Clump 0430-08 —> =2-20 Myr
Q L1616 —> =2-7 Myr
A X-Clump 0534+22 —> =2-10 Myr
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Trieste Astronomical Observatory

KB, Alcald et al. (2012)
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The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

Strip & Clumps
Iron abundance

"ECYoung popuistion  —— T / \
o[ st | (summarizing..
E (<150 Myr, <500 pc) _ 0 6482 RASS X-ray sources

] 0 1483 young stellar
4E E candidates

3 3 | 0203 stars observed

E spectroscopically
2F 7 | O 19 stars suitable for iron
E E @undance measurements! /
iEn

-0.3 —-0.2 —-0.1 0.0 0.1 0.2 0.3
[Fe/H]

Q Young stars = [Fe/H] ;g open clusters=—0-01£0.03 (Biazzo et al. 2011a)
Q Field (few) stars = [Fe/H]teiq nearby stars=—0-10£0.24 (Santos et al. 2008)

KB, Alcala et al. (2012)
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The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

RASS and Galactic Model
How many X-ray active stars are expected?

KB, Alcala et al. (2012)

Number of X-ray sources predicted
with a Galactic Model
(Guillout et al. 1996)

1.00%

N (stars/deg?)
o
=

S: count rate
I: galactic longitude

T

Orion + Gould Belt
Galactic Plane
Galactic Model =

-
s
*r

b: galactic latitude 0.015
s: spectral type T RASS completness limit
a: age , " . ] e
max max OO 010 100
2
N (>S,0,b)= [ F (L)dL, [ p, (r.],b)r*drdQ S (cnts/sec)
Lmin 0
F(L,): X-ray luminosity function O Galactic Model consistent in the
p: spatial density Galactic Plane region
r: distance Q Source excess in the Orion+GB field
d<2: solid angle

March 7, 2012 Trieste Astronomical Observatory

Katia Biazzo



The Gould Belt in the Orion vicinity

The off-cloud population

RASS, Galactic Model, and Spectroscopy

(e

umulative histograms
(Al =20°)

Q -10°<b,<+10°
Q -20°<b,<-10°
\EI -30°<b,<-20°

~

Strip
Galactic Plane (-10°<b,<10°)

1) — T L — L E— T ]
- | RAss-GsC: 113 * Besancon: 108 -
0p RASS selected: 41 B
25i /// Observed: 25 j
- Li: 17 ]
200 High Li: 9 E
151 .
L l * ]
| 5
- | ]
5 l ]
- ! ]
oL ¥ ]

-6 -4

March 7, 2012

Trieste Astronomical Observatory

KB, Alcala et al. (2012)

/EI RASS data and\

Galactic Model
in agreement

A High-Lithium
sources = 1/3

\ observed sta rsj

Katia Biazzo



The Gould Belt in the Orion vicinity The off-cloud population
-clou ulati

RASS, Galactic Model, and Spectroscopy

Strip
Orion + Gould Belt (-20°<b,<-10°)
T
/ \ " [ ] RAss-GsC: 92 « Besancon:45 | KB, Alcald etal. (2012)
Cumulative histograms: I |/:] RASS selected: 42 ] K \
o 15— . _|
(A||,=20) - O_bserved' 29 1| Q Large RASS
Lo L 27 ] source excess
- High Li: 2 N
Q -10°<b,<+10° o o W Hohti26 | (=100%)
Q -20°<b,<-10° : O Lt
o o B | -LIThium
Q -30°<b,<-20 - ] g
\ / 5 . sources = 9/10
i | ] \ observed stary




The Gould Belt in the Orion vicinity The off-cloud population
-clou

RASS, Galactic Model, and Spectroscopy

Strip
Gould Belt (-30°<b,<-20°)
/ \ 14 [ | RASS-GSC: 59 « Besancon: 39 | KB, Alcald et al. (2012)
Cumulative histograms: 12[- |/;] RASS selected: 25 | | ]
-790° - /. Observed: 21 ]
(Alu 20°) 10~ L 15 . /EI RASS source \
- o ] excess (=50%)
Q -10°<b,<+10° o 8 W ronkiTe E
Q -20°<b,<-10° 6 - | O High-Lithium
\EI -30°<b,<-20° / . E sources = 2/3
a ] \ observed stars/
2 .
0: ” H; 1‘ ]
CONCLUDING... ° ! 09 ’ i

(" )

0 Clustered population (=5-10 stars/deg?, Very High-Li stars, # counts in strong excess, =Myr) == Star-Forming Regions

0 Dispersed young population (0.5-5 stars/deg?, High-Li stars, # counts in excess, <20 Myr) —> Gould Belt/Disk

\EI Widespread population (0.5< stars/deg?, ZAMS Li stars, # counts compatible with Galactic Model, >20 Myr) —> Field y
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Gould Belt surveys

Our Galaxy

InfraRed

éGould Belt Spitzer Legacy \

Survey (PI: Allen). Instruments:
IRAC/MIPS (3-160 um)

O Herschel Gould Belt Survey
(Pl: André). Instruments: SPIRE/
PACS (60-700 um)

O JCMT Gould Belt Legacy Survey
(Pl: Ward-Thompson).

Instruments: SCUBA-2/HARP/

kPOL—Z (200 um-1mm)

Optical

g RasTyc/RasHyp foIIow-uh

(PI: Guillout).
Spectrographs: ELODIE/
AURELIE@OHP,
SARG@TNG

SACY project (PIl: Torres).
Spectrographs:
FEROS@ESO,
CORALIE@SET

Gaia-ESO Survey (PI:
Gilmore & Randich).
Spectrographs: FLAMES/
UVES@VLT, FLAMES/

kGiraffe@VLT




Gould Belt surveys Other Galaxy

GB-like structures

/ The case of M83 \

(Comerdén 2001)

Similarities with the GB:

Q Size

O Detachment from the spiral
structure

Q Age

O Integrated magnitude

O Distance to the center

Other cases

O NGC6946: Larsen et al. (2002),
Efremov et al. (2007)

O NGC4559: Soria et al. (2004)

QNGC4038/39: Bastian et al. (ZOW
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Future perspectives

Gaia and ESPRESSO

( Main constraints: \

Q mt & (u, coso, us) for a few stars

O Few (giant) exo-planets in young

\ (=500 Myr) clusters /

Thanks to Gaia:

Q Forinner (<500 pc) GB: 0, << 1
mas (A,<10 mag) ——>distance
errors of 1-7 pc @V=15-18 mag

Star-to-Star distances Credit: Alcala




Future perspectives

Gaia and ESPRESSO

( Main constraints:

Q mt & (u, coso, us) for a few stars

O Few (giant) exo-planets in young
\ (=500 Myr) clusters

~

J

Thanks to Gaia:

Q Forinner (<500 pc) GB: 0, << 1
mas (A,<10 mag) ——>distance
errors of 1-7 pc @V=15-18 mag

Star-to-Star distances
Q At 2 kpc: 0, < 1 mas (A <2 mag)

SFRs @ 2Kpc
AT .

NS

Credit: Alcald



Future perspectives

[ Gaia and ESPRESSO J

/ Main constraints: \

O m & (u, coso, ug) for a few stars

O Few (giant) exo-planets in young
\ (=500 Myr) clusters /

S/N

f Thanks to ESPRESSO: \
O 10<V<15 mag: 10 cm/s<0y,,q4 <10 m/s
Giant Planets in young stars
O V<10 mag: Oo,,q <18-em/s
Rocky Planets in young stars
O Abundance precision of =0.01-0.05 dex

Q Connection with SPHERE /

GB Orion

100 T

10%t

O 19 10 15 20 25
V (maqg)

Pepe et al. (2010)
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THANKS!
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